RNA from encephalomyocarditis virus was injected into oocytes of Xenopus laevis. After incubation of the oocytes in [35S]methionine, polyacrylamide gel electrophoresis showed that a new series of polypeptides had been synthesized. They were identical in size to the polypeptides that appeared in ascites cells after infection with this virus. Electrophoretic and chromatographic analysis of the methionine-containing tryptic peptides from three of the induced polypeptides confirmed that they were virus-specific. All of the bands that appeared in ascites cells after infection also appeared in oocytes after injection of RNA from the virus. We conclude that Xenopus oocytes translate a mammalian viral mRNA faithfully and extensively, and perform normal post-translational modifications.
Cell organelles or solutions of macromolecules can be injected into living oocytes of Xenopus laevis (1, 2) . When messenger RNA for globin or calf-lens crystallin is injected into such oocytes, it is translated (2, 3). Gurdon et al. (2) estimated that each molecule of injected globin mRNA is translated once every 5-10 min for 25 hr. Since the purest sources of natural mRNA currently available are RNA viruses, this paper investigates the ability of oocytes to translate a viral mRNA. Encephalomyocarditis (EMC), a picornavirus, was chosen for this study because the virus-specific proteins synthesized in infected cells have been identified (4) , and the activity of the virion RNA as a messenger has been studied in vitro (5) (6) (7) (8) (9) . EMC RNA has only been partially translated in vitro (7, 8) , and its translation products in vivo undergo an extensive series of post-translational modifications.
MATERIALS AND METHODS
Ascites Cells and EMC Virus. Strain K2 of EMC virus (10) was grown in Krebs II ascites cells (11) and purified either by the procedure of Burness (12) or, more recently, by that of Kerr and Martin (13) . RNA was extracted from purified virus by the method of Kerr et al. (14) , precipitated with ethanol, dialyzed against oocyte injection medium (2), and stored at -70°. One sample of EMC RNA used here was kindly donated by br. M. B. Matthews of the MRC Laboratory of Molecular Biology, Cambridge.
Oocytes of Xenopus laevis were injected and cultured by published methods (1, 2 (4) have described the EMC-specific proteins in infected HeLa cells. In the work described here, infected ascites cells have been used as standards for EMCspecific proteins. We have only investigated the stable proteins labeled in long pulses. Fig. 1 shows that the series of proteins synthesized in ascites cells after EMC infection closely resembles the series described by Butterworth et al. Although not shown in Fig. 1 , the material of 40,000 daltons has been clearly resolved into two bands, corresponding to e and F of Butterworth's nomenclature, but we have not been able to resolve the material of 12,000 daltons into two components corresponding to H and I. There is very little labeled material corresponding to ,3 and 6, but these proteins are (4) cleavage products of (, which is present. Differences in the distribution of radioactivity between the various bands from that observed by Butterworth et by electrophoretic comparison with labeled polypeptides from purified virions (Fig. 1A) . Therefore, the nomenclature used by Butterworth et al. will be adopted here for describing the EMC-specific proteins in infected ascites cells. Fig. 3 shows an electrophoretic comparison of the peptides from the -y band of infected ascites cells and from the major band that comigrates with -y from oocytes injected with EMC RNA.
The conspicuous similarity in profile was confirmed by dividing the cellulose layer into the zones indicated in Fig.  3 , eluting the peptides from each fraction, and chromatographing them in a second dimension. Cross-contamination of samples was avoided by excluding the sample boundaries of both the gel and the thin layer from further analysis. Fig. 4 shows that the EMC -y protein and the protein from injected oocytes that comigrates with -y contain many peptides that behave identically upon both electrophoresis and chromatography.
A parallel analysis of peptides was performed on the same region of gels loaded with uninfected ascites cells and oocytes that had been injected with saline. Due to the small amounts of radioactivity in this region of the gel, only faint bands were observed in the peptide analysis. None of the major matching peptides shown in Fig. 3 could be detected in either uninfected ascites cells or mock-injected oocytes. We conclude that the y protein of EMC is synthesized by oocytes after injection of EMCRNA.
A similar peptide analysis was performed on the polypeptides that comigrated with G (16,000 daltons) and H + I (not resolved-12,000 daltons). In the case of G analysis was by electrophoresis only, but in the case of (H + I) both electrophoresis and chromatography were used. In both cases matching peptides were observed, at least seven in G and at least 16 in (H + I) . Therefore, proteins synthesized in oocytes in response to injection of EMC RNA resemble EMCspecific proteins both in size and in the sequence of their methionine-containing peptides. infection. Two of these bands comigrated with virion proteins (y + a). A third virion protein (g) was not always observed in either injected oocytes or infected ascites cells, but Butterworth et al. (15) showed that this was a cleavage product of another virus-specific protein e. A band of the same molecular weight as e (40,000) was routinely observed.
Therefore, all of the new detectable polypeptides synthesized by oocytes in response to injection of EMC RNA were the same size as EMC-specific polypeptides.
Comparison of the methionine-containing tryptic peptides from three of the induced polypeptides in injected oocytes with y, G, and (H + I) from infected ascites cells confirmed that EMC-specific proteins are synthesized in oocytes after injection of EMC RNA. This fact is surprising since the temperature used for oocyte incubations (18-20°) is below the minimum temperature at which EMC translation is detectable in the ascites cell-free system (19) , suggesting that the inability of the ascites system to translate EMC RNA at low temperature is not due to condensed secondary structure of the RNA. Furthermore, in contrast with infected HeLa cells or ascites cells, virus-specific protein synthesis in oocytes was easily recognized without suppression of endogenous protein synthesis by actinomycin D. 
